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CAR FALL-PREVENTION APPARATUS 
TECHNICAL FIELD OF THE INVENTION 

[001] This invention relates to an elevator car fall-prevention apparatus that is used when 
the car serves as a working base during elevator installation operations or during maintenance 
operations. 

BACKGROUND OF THE INVENTION 

[002] It is known to provide a car fall-prevention device with a plate that contacts the back 
surface of a guide rail installed upright in the elevator shaft, and that is fastened to the guide 
rail. A support member is provided to the plate that supports the bottom part of the car, 
which is guided along the guide rail by guide rollers. 

[003] A projecting part that projects from the back surface of said guide rail in the direction 
of separation is integrally formed on said plate, and a hinge part that supports said support 
member so that it can rotate is also attached to said projecting part. 
[004] Said support member is able to rotate about said hinge part into a first position to 
avoid said guide rollers and a second position to support the bottom part of said car. 
[005] During elevator installation operations or the like, the mechanic rotates the support 
member to the second rotational position using a round rod as the operating member. The car 
is then lowered to be supported by the top surface of the support member so that the car can 
be used as a working base. 

[006] When the installation operation or the like is completed, said support member will be 
rotated to said first position, using said operating member while the car is raised and held in 
the standby position. 

[007] Such a system is well known and described in Japanese Patent No. 320993 1, issued 
July 13, 2001 to the Hitachi Building Systems Company, Ltd. 

DISCLOSURE OF THE INVENTION 

[008] One problem, however, with the conventional passenger car fall-prevention apparatus 
described above, is when the support member is moved into the first standby position, it is 
simply positioned apart from the projecting part, which is no more than a free state away 
from the plate. For this reason, there is a risk that the support member will accidentally rotate 
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into the second position due to vibrations that occur in the guide rail when the car is moving 
up and down. 

[009] As for the support member in the second position, the base is simply supported by the 
bottom of the projecting part, so there is a risk that there will be insufficient support strength 
for the car and reliable support will not be achieved. 

[010] The apparatus according to the present invention was devised taking into 
consideration the problems with said conventional car fall-prevention apparatus. According 
to a first embodiment of the present invention, said holding member is provided with a front 
wall that is attached at least to the back surface of said guide rail and a back wall that is 
arranged opposite said front wall. A locking hole is formed in the end of said back wall that 
runs in the length direction of the guide rail, and stop plates are attached to the top and 
bottom of said holding member, for the one part. Said support member has a base formed to 
be able to lock and be held between the projecting ends of said top and bottom stop plates, 
and has a projecting part that can lock in said locking hole formed on the back edge of said 
base. A spindle, one end of which rotatably supports said support member from above and 
below through a slot formed in the base of said support member, is attached to said holding 
member such that it can slide axially, and a spring member that pulls said support member 
toward said holding member is also provided. 

[011] Then, it is characterized in that from the standby position, with said support member 
located said guide rail's back side and being pulled toward said holding member by the 
spring force of said spring member, said support member is rotated forward while being 
pulled away from the side of said holding member against the spring force of the spring 
member, the forward end of the support member is positioned in front of the guide rail and, 
while the base of the support member is held gripped by said top and bottom stop plates, said 
projecting part is locked and held in said locking hole. 

[012] Thus, when no elevator installation operations or maintenance operations are to be 
performed, the spring force of the spring member forces the base of said support member 
against the holding member at the back side of the guide rail. 

[013] Therefore, the support member will be reliably held behind the guide rail when not in 
use, and will not rotate accidentally toward the front of the guide rail. 
[014] During elevator maintenance operations or the like, the support member is pulled in a 
direction to separate it from the holding member against the spring force of the spring 
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member, and the forward end is rotated forward around the spindle while in the most 
pulled-out position. Then, when said forward end is rotated to a prescribed rotational 
position and the base part is positioned between the end parts of the top and bottom stop 
plates, said base is automatically locked between said end parts by being pulled toward the 
holding member by the spring force of the spring member. After this, when the support 
member is pulled toward the back via the spindle extending through the slot, with said base 
still captive, the projecting part of the base locks into the locking hole. 
[0 1 5] For this reason, the base of the support member is supported by being gripped by the 
two stop plates, and the projecting part is also supported by the edges of the locking hole. 
After this, when the car descends and is placed on the top surface of the forward end of the 
support member, the support rigidity will be great, and said car can be supported reliably and 
securely. 

[016] Also according to the present invention, the forward end of said support part is bent 
approximately into an L shape, and a capture part, that captures the forward part of said guide 
rail when the support member is retracted along said slot after said support member has been 
rotated toward the front from the back side of the guide rail around said spindle so that the 
forward end is positioned in front of the guide rail, is also provided on the inner surface of 
said forward end. 

[017] Still further according to the present invention, a handle for operating said support 
member is provided on the outside surface of the base of said support member. 
[0 1 8] And still further according to the present invention, a support base that supports the 
bottom surface of the car is provided on the side edge of the forward end of said support 
member, and a reinforcing part that reinforces said support base is provided on the outside 
surface of the forward end. 

[019] As is clear from the above explanation, when elevator installation operations or 
maintenance operations are not being performed, said support part can be reliably held at the 
back side of the guide rail, and the support member will not accidentally rotate toward the 
front of the guide rail. 

[020] Also, during elevator maintenance operations or the like, the support member is 
locked and held, forcibly gripped between the ends of the top and bottom stop plates by the 
spring member, and the projecting part on the base is locked in the locking hole. The rigidity 
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of the support member for the car will be great, and said car can be supported reliably and 
securely. 

[021] According to the second embodiment of the present invention, when in use, the 
capture part of the support member captures the forward end of the guide rail, so that both the 
base end and the forward end of the support member are joined to the guide rail. Thus the 
support rigidity of the support member is further improved, the car can be supported more 
reliably, and the stability will be higher. 

[022] With the third embodiment of the present invention, the operation of pulling support 
member out against the spring force or of rotating it can be easily performed using the 
handle. 

[023] And according to the fourth embodiment of the present invention, the car can be 
supported more reliably by the support base and reinforcing part. 

BRIEF DESCRIPTION OF THE FIGURES 
[024] Figure 1 

[025] An oblique front view of a car fall-prevention apparatus according to one embodiment 
of this invention, when it is not in use. 
[026] Figure 2 

[027] An oblique rear view when the same car fall-prevention apparatus is not in use. 
[028] Figure 3 

[029] An front oblique view when the same car fall-prevention apparatus is in use. 
[030] Figure 4 

[03 1] An oblique rear view when the same car fall-prevention apparatus is in use. 
[032] Figure 5 

[033] An front oblique view that shows the holding member provided for this embodiment. 
[034] Figure 6 

[035] An oblique rear view that shows the holding member provided for this embodiment. 
[036] Figure 7 

[037] An oblique view that shows the top and bottom stop plates attached to the holding 

member. 

[038] Figure 8 

[039] An oblique view of the support member provided for this embodiment. 
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[040] Figure 9 

[041] An oblique view of the same support member. 
[042] Figure 10 

[043] A plan view that illustrates the operation of this embodiment. 
[044] Figure 11 

[045] A plan view that illustrates the operation of this embodiment. 
PREFERRED EMBODIMENT OF THE INVENTION 

[046] One embodiment of a car fall-prevention apparatus according to this invention will be 
discussed in detail below with reference to the figures. 

[047] Specifically, this car fall-prevention apparatus, as shown in Figures 1-4, is provided 
with a pair of guide rails 2, one of which is shown in the drawings, that are installed vertically 
in elevator shaft not shown and that guide the car, not shown, up and down, a holding 
member 3 that is attached to the back surface of said guide rails 2, and a long plate-like 
support member 4 that is attached to said support member 3 to support the bottom part of said 
car. 

[048] Said guide rails 2 are of standard construction. They are constituted with base part 2a, 
in the form of a flat, long plate attached to a beam member, not shown, that is attached inside 
elevator shaft 1, and a rail part 2b that is integrally provided approximately in the center, 
axially, on the front surface of said base part 2a, and that guides the car up and down with 
guide rollers attached to the car. 

[049] As shown in Figures 5-7, said holding member 3, is formed approximately in the form 
of a rectangular tube. It is constituted with front wall 6 attached to the back surface of base 
part 2a of said guide rail 2 by four bolts 5, top wall 7 and bottom wall 8, their edges on one 
side being integrally joined to the top and bottom edges of front wall 6, and back wall 9, 
opposite to front wall 6, which is joined to the edges on the other side of said top and bottom 
walls 7 and 8. 

[050] The length (L) of said front wall 6 is approximately the same dimension as the width 
of base part 2a of guide rail 2, and threaded holes 6a into which said bolts 5 are screwed are 
formed in the four corners. 

[05 1 ] The length of said top and bottom walls 7 and 8 is slightly shorter than the length of 
the front wall 6, and threaded holes 7a and 8a are formed in prescribed positions. Also, stop 
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plates 10 and 1 1 are attached by bolts 24, respectively, screwed into said threaded holes 7a 
and 8a in the top and bottom surfaces. 

[052] Said back wall 9 is integrally provided with extension parts 9a and 9a that are longer 
at both ends than the width of base part 2a of guide rail 2. Long, thin rectangular locking 
holes 12 and 12 are also formed, extending vertically in each of said extension parts 9a and 
9a. Threaded holes 9b and 9b are also formed near extension parts 9a and 9a on both ends, 
and projections 13 and 13 are integrally provided on the outside at the bottom of each of the 
extension parts 9a and 9a. 

[053] The length of said stop plates 10 and 1 1, as shown in Figure 7, is greater than the 
length (L) of front wall 6 (the width of base part 2a of guide rail 2) and is approximately the 
same dimension as the length of said extension parts 9a and 9a. Also, the gap height (H) 
between end parts 10a, 10b, and 1 la, 1 lb on both sides is slightly greater than the width of 
said support member 4. 

[054] As shown in Figures 10 and 11, bracket 14 is bolted to the inside of said holding 
member 3 by means of said threaded holes 9b and 9b, and a spindle 15 that passes through 
the interior of holding member 3 is also supported by said bracket 14 such that is can slide 
axially. 

[055] Said support member 4, as shown in Figures 8 and 9, is formed of metal in 
approximately a long plate shape. It is provided with base 4a that is suitably gripped between 
respective end parts 10a and 1 la of top and bottom stop plates 10 and 1 1 and with forward 
end 4b that is integral with said base 4a at its front end and is bent approximately into an L 
shape. 

[056] Said base 4a has a slot 16 approximately in the center, measured axially, through 
which said spindle 15 passes. Also, a long, thin projecting part 17, which locks into said 
locking hole 12 when support member 4 is in use, is integrally provided at the outer end. 
Said support member 4 is pivotably supported overall on spindle 15, which is inserted 
through said slot 16 and has nut 18 threaded onto its outer end. 

[057] A support base 1 9, approximately in the form of a rectangular plate, that supports the 
bottom surface of the car is attached to one side edge (top side edge) of said forward end 4b, 
and a reinforcing part 20, approximately triangular, that supports the bottom surface of 
support base 19 is attached to the outer surface. A capture part 21 that captures the front of 
rail part 2b of said guide rail 2 when support member 4 is in use is also attached to the inner 
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surface, on the side opposite from said reinforcing part 20. The capture part 21 is arranged 
vertically on the inner surface of forward end 4b, and a capture groove 21a that captures rail 
part 2b of guide rail 2 is formed in the shape of a long channel. 

[058] As shown in Figures 1 and 2, support member 4 is also pulled against the side part of 
holding member 3 by the spring force of a coil spring 22, which is a spring member fitted 
around the outside of said spindle 15. A handle 23 for operating said support member 4, such 
as for rotating it, is also attached to the outside surface of base 4a. 

[059] The operation of the car fall-prevention apparatus with said constitution is explained 
below. 

[060] First, as shown in Figures 1 and 2, when no elevator installation operations or 
maintenance operations are to be performed, the base 4a of said support member 4 is forcibly 
pulled up against the side of holding member 3 by the spring force of coil spring 22, and is 
positioned beside the back surface of base 2a of guide rail 2. 

[061] In other words, the base 4a side of support member 4 is pulled against the side of 
support member 3 in the axial direction of spindle 15, while at the same time the forward end 
4b contacts it and is held from the holding member 3 side to the top of top stop plate 1 0 by 
virtue of its bent shape. 

[062] Therefore, support member 4, when not in use, will be reliably beside the back 
surface of base part 2a of guide rail 2, held by the spring force of coil spring 22 so it will not 
accidentally rotate toward the front of guide rail 2. 

[063] On the other hand, when elevator maintenance operations are to be performed, the 
mechanic will pull support member 4 from the position shown in Figure 1, in the direction of 
the arrow ] in Figure 1 while grasping handle 23. That is, it is pulled in a direction to 
separate it from holding member 3, along spindle 15 against the spring force of coil spring 22, 
and forward end 4b is rotated from the upward position to the forward position around 
spindle 15 when it has been pulled out to its furthest extent. 

[064] Then when said forward end 4b has been rotated to a prescribed rotational position 
and base 4a is positioned between the end parts 10a and 1 la of the top and bottom stop plates 
10 and 11, base 4a is automatically locked between said end parts 10a and 1 la when it is 
pulled toward holding member 3 by the spring force of coil spring 22, as shown in Figures 3 
and 4. 
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[065] After this, as shown in Figures 10 and 11, when support member 3 is pushed toward 
the back along slot 16 via spindle 15, with said base 4a remaining captive, projecting part 17 
of base 4a locks into locking hole 12 of extension part 9a, and capture groove 19a of capture 
part 21a of capture part 21 also captures the forward end of rail part 2b of guide rail 2. 
[066] Because of this, base 4a of support member 4 is supported by being gripped by the 
two stop plates 10 and 1 1, while the back end of base 4a is supported by the edge of locking 
hole 12 via projecting part 17. This provides great support rigidity for the car that then 
descends and rests on the top surface of support base 19 of forward end 4b of support 
member 4, and said car can be supported reliably and securely. 

[067] In particular, the support rigidity of support member 4 is improved by the capture of 
guide rail 2 by capture part 21, allowing the car to be supported more reliably, and producing 
a high degree of safety. 

[068] The operations of pulling support member 4 out against the spring force of coil spring 
22 and of rotating it are also made easy by handle 23. 

[069] In addition, the car can be more reliably supported by support base 19 together with 
reinforcing part 20. 

[070] This invention is not limited to the constitution of this embodiment. For example, it is 
possible to arrange support member 4 on the opposite side of support holding member 3. In 
this case, spindle 15, etc., can be attached in the opposite direction and the entire layout can 
be freely adapted. 
We claim: 
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